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IV. OXYGEN ISOTOPIC COMPOSITION AND GROSS 8-RADIOACTIVITY 
IN FIRN 
Kikuo KATO* 
Snow samples for the oxygen isotope determination .were collected by 
Okitsugu Watanabe and Kazuhide Satow of JARE-15 in Mizuho Plateau-West 
Enderby Land in 1974 - 1975. The samples are as follows; 
1) Snow sampled at different dates at Syowa Station and Mizuho Camp, 
2) Snow sampled at various stations during the traverses of JARE-15. 
For study of the vertical profiles of oxygen isotopic composition and gross 
a-radioactivity in firn layer, samples were collected from 2-m pits during the 
traverses ( see Table 1 of Chapter II-5) and from 19 firn cores collected in 1970 
- 1975 ( see Table 4 of Chapter II-5 ). 
1. Experimental Procedure 
All the samples were put in polyethylene bottles and transported to the cold 
room at Water Research Institute, Nagoya University. The samples were melted 
just before the oxygen isotope determination. 
The firn cores were transported to the cold room at the Institute of Low 
Temperature Science, Hokkaido University. After the stratigraphic observation 
of the firn cores, appropriate samples for chemical analysis were collected on 
the basis of stratigraphic analysis. All the samples were brought to the labora­
tory of Water Research Institute, Nagoya University in a liquid state. 
The oxygen isotope determination of these samples was performed by follow­
ing the technique of Epstein and Mayeda ( 1953 ). The 
18
0/160 ratio of CO2 
equilibrated with a water sample was measured with a double collector mass spec­
trometer ( Varian Mat CH-7 in Department of Earth Sciences, Faculty of Science, 
Nagoya University). Analytical results are given in 0 180 notation ( Craig, 1957) 
as follows, 
(18 0/160} - c1so;160} 
sample SMOW 
0 1 80 = -------------------
( 1 80/160) SMOW 
X l,QQQ ( 0/oo ) 
SMOW Standard Mean Ocean Water 
and analytical error is ±0. 2 °/ oo. 
For the gross 8-radioactivity determination were used water samples of be­
tween 200 and 500 g. These samples were evaporated by small quantities. The 
residual fraction was transferred to the stainless steel cupel used for counting 
and dried up under an infrared lamp. The gross a-radioactivity was measured 
* Water Research Institute, Nagoya University, Nagoya 464. 
-158-
with a low background 8-ray spectrometer ( Fujitsu Picobeta PBS-1 in Fukui 
Prefectural Institute of Public Health). The background rate is O. 4 dpm and 
the standard deviation is generally :t3% but reaches 10% for the samples of very 
low activity. 
2. Results 
The values of o 180 of snow sampled at different dates at Syowa Station and 
Mizuho Camp are given in Tables 1 and 2, respectively. Theo 1.80 values of 
snow sampled at various stations along the traverse routes are given in Tables 3 
and 4. · The 0 180 value of snow, blank in its column of these Tables, is not yet 
determined. 
Theo 180 values of firn layer in 2 m pits are given in Table 2-1 of Chapter 
II-5 in this report. The values of o 180 and gross t3-radioactivity in the firn 
cores ( H 128, S 97) are given in Fig. 5 of Chapter II-5 in this report. 
The author is greatly indebted to Prof. S. Oana, Dr. N. Nakai and Dr. Y. 
Mizutani of Department of Earth Sciences, Faculty of Science, Nagoya Univer­
sity, for their help in the oxygen isotope determination, and to Mr. H. Hayakawa 
of Fukui Prefectural Institute of Public Health, for his help in the gross B-radio­
activity determination. 
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Table 1� 
Date 
1974 
Feb. 19 
23 
25 
26 
27 
Mar. 3 
15 
23 
25 
28 
Apr. 23 
25 
May 5 
14 
July 1 
2 
4 
5 
7 
13 
19 
22 
26 
o 18 o values of snow at Syowa Station. 
0 .I. vo ( o/oo ) 
-11.3 
-13.2 
-14.3 
-14.7 
-16.2 
-16.4 
-18.2 
-19.5 
-19.5 
-24.0 
-18.7 
-16.1 
-25.8 
-28.1 
-160 -
Date 
Aug. 2 
10 
12 
14 
15 
18 
21 
Sep. 7 
13 
18 
19 
30 
Oct. 7 
19 
30 
Nov. 2 
19 
Dec. 12 
29 
0 .I.Go 
( 0/oo ) 
-30.6 
-28.2 
-32.4 
-36.8 
-32.0 
-29.9 
-33.6 
-27.0 
-25.5 
-23.0 
-24.1 
-18.0 
-16.2 
-14.4 
Date 
1974 
Jan. 26 
31 
Feb. 1 
Mar. 16 
23 
24 
26 
28 
29 
Apr. 10 
21 
28 
29 
May 5 
19 
June 5 
18 
23 
29 
July 2 
5 
12 
14 
17 
18 
Table 2. 0 18 values of snow at Mizuho Camp. 
6 l ao (%0) Date 6 l ao ( 0/oo ) 
-33.2 22 
-31. 9 24 -39.7 
25 -42.8 
26 -40.9 
27 -39.8 
28 -38.9 
-28.8 29 -38.9 
30 -41. 5 
31 -39.2 
-32.0 Aug. 1 -39.7 
-32.3 2 -39.7 
-34.9 3 -39.7 
4 -43.9 
-35.0 6 -37.8 
-37.3 7 -38.4 
-38.9 9 -38.6 
-40.0 10 -41. 8 
-41.6 11 -41. 5 
12 -39.5 
-41.1 13 -39.l 
15 -42.7 
36.3 16 -43.8 
17 -38.5 
18 -44.1 
-42.0 19 -39.1 
-161-
Date iS l 80 ( 0/oo ) 
Date iS 1 8 0 ( 0/oo 
) 
20 -38.8 3 -42.5 
21 Oct. 11 -39.9 
22 Nov. 29 -34.2 
1975 
23 Jan. 7 -35.0 
24 -43.5 18 
25 21 -29.1 
26 22 -29.7 
27 23 
28 25 
29 27 -28.4 
30 29 
31 -45.5 Feb. 1 -29.8 
Sep. 1 2 
2 4 -28.7 
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Table 3. 
Station 
No. 
< I > 
s 16 
21 
22 
25 
26 
28 
30 
H 30 
60 
80 
100 
140 
145 
160 
180 
200 
220 
240 
260 
280 
s 122 
z 10 I 
20 
40 
50 
70 
80 
90 
100 
Mizuho 
0 18 0 values of snow at various stations along the 
traverse routes between Syowa Station and Mizuho Camp. 
Date 
151 8 0 ( 0/oo) 
Station Date 
t5l80 ( 0/oo) No. 
1974 Mizuho Mar. 
24 
Mar. 7 -15.9 26 -28.8 
7 -16.3 28 
7 -16.7 29 
8 -16.6 < I:I > 
8 -16.7 s 16 May 26 -22.2 
8 -16.9 20 26 -23.0 
8 -17.4 25 26 -23.4 
8 -17.8 30 25 -23.7 
8 H 35 25 
8 64 25 
8 80 25 
9 100 25 
9 136 24 
10 180 24 
10 200 24 
10 216 23 
10 244 23 
10 264 23 
10 s 122 22 
11 z 13 22 
11 49 22 
11 65 22 
11 < m > 
11 s 16 Sep. 9 -30.1 
12 30 8 -30.0 
12 H 125 8 
12 7 
12 6 
12 270 5 
12 z 30 4 
16 
23 
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Table 4. 0 180 values of snow at various station s along the 
Station 
No. 
s 16 
21 
25 
30 
H 35 
68 
88 
108 
128 
148 
168 
188 
208 
228 
248 
268 
288 
s 122 
z 10.5 
20 
30 
40 
58 
74 
traverse route in Mizuho Plateau. 
S Drifting snow 
N Lastly deposited snow 
o Previouly deposited snow 
DH: Depth-hoar just below snow surface 
Date Snow al ea ( 0/oo ) 
Station Date Snow No. 
1974 
Oct. 4 s -25.6 84 10 s 
4 s 94 11 s 
4 s Mizuho 14 s 
5 s -27.2 Y' 10 14 0 
5 s s 
5 s 20 14 0 
6 s N 
6 s -30.2 s 
6 s DH 
7 s -32.7 30 14 0 
7 s N 
7 s -33.3 s 
7 s 40 15 0 
7 s -34.5 N 
N s 
0 50 15 0 
8 s -35.5 N 
8 s s 
8 s DH 
8 s -37.8 60 15 0 
0 N 
9 s s 
9 s 70 16 0 
9 s -38.4 N 
9 s s 
10 s -38.8 80 16 0 
10 s N 
DH s 
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cS i ea ( 0/oo ) 
-39.5 
-39.9 
-39.9 
-42.8 
Station 
Date Snow 0 1 8 0 ( 0/oo
) 
Station 
Date Snow 
c51eo ( 0/o o) No. No. 
Y' 110 Oct. 22 0 I 20 Oct. 27 0 
N N 
s s 
120 22 0 DH 
N 40 28 0 
s N 
DH s -50. 1 
130 22 N 60 28 0 
s N 
140 22 0 s 
N 80 29 N 
s s -50.8 
150 23 0 100 29 0 -48.4 
N N -51. 8 
s -46. 0 s -51. 3 
160 23 0 DH -44.6 
N 120 30 0 
s N 
DH 140 30 0 
170 23 0 N 
N s -52. 2 
s 160 31 0 
180 24 0 N 
N s -53. 5 
s 180 31 0 
190 24 0 N 
N s 
s 200 Nov. 1 0 -49. 5 
200 24 0 -46. 9 N -53. 6 
N -54. 0 s -55. 1 
s -48. 1 DH -42. 1 
DH -42. 3 220 1 0 
210 27 0 N 
N s 
s 
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Station 
Date Snow c51 80 ( 0/oo) 
Station 
Date sriow c5 i •o C%o> No. No. 
I 240 Nov. 3 0 I 480 Nov. 8 0 
N N 
s -56.7 s 
DH 500 10 0 -51.3 
260 3 0 N -53.4 
N s -50.3 
s 530 10 0 
280 4 0 N 
N s 
s -48.5 555 11 0 
300 4 0 -54.4 N 
N -51.9 s -52.0 
s -47.7 585 13 0 
320 5 0 N 
N 5 -53.5 
s -41.0 600 12 0 -52.5 
340 5 0 5 -53.7 
N DH -50.9 
5 -42.7 J 20 17 0 
360 6 0 N 
N 5 -50.4 
5 -43.5 40 17 0 
380 6 0 N 
N s -50.0 
5 60 18 0 
DH N 
400 7 0 -48.3 5 -49.4 
N -53.9 DH 
s -46.8 80 18 0 
420 7 0 N 
s s -49.4 
440 ·a 0 100 19 0 
5 -48.8 N 
460 8 0 s -48.8 
N 120 19 0 
s N 
s -46.6 
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Station Date Snow 61 8 0 { 0/oo) 
Station Date No. No. Snow t5
l 80 <%0> 
J 140 Nov. 19 0 J 400 Nov. 27 0 
N s -38.6 
s -45.0 420 28 0 
160 20 0 N 
N s -37.2 
s -46.0 440 28 N 
DH s -36.0 
180 20 0 460 28 0 
N N 
200 21 0 s -35.2 
N 480 29 0 
s -48.3 N 
220 21 0 s -34.2 
s -48.2 DH 
240 23 0 w 32 Dec. 29 0 
N N 
s -47.2 s -28.5 
260 23 0 37 29 0 
N N 
280 24 0 s -28.5 
s -46.2 41 29 0 
310 24 0 N 
s -46.3 s -28.8 
DH 44 29 0 
320 25 0 N 
N s -29.1 
s -45.7 48 Jib� 1 0 
340 25 N N 
s s -29.5 
360 25 0 55 2 0 
364 26 0 N 
N s -29.9 
s -44.0 200 2 N 
DH s 
380 27 N 
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Station 
Date Snow 0180 ( 0/oo) 
Station 
Date Snow t5l80 ( 0/oo) No. No. 
W 220 Jan. 3 0 s 40 Feb. 9 0 -27.4 
N N -15.7 
5 -31.4 s -14.2 
240 3 0 45 9 0 
s -32.0 N 
265 4 0 s 
N 50 ·9 0 
s -32.3 N 
280 4 0 s 
N 55 9 0 
s -32.6 N 
300 6 0 60 9 0 
N N 
s -33.4 s -1 7.1 
320 6 0 65 9 0 
N N 
s -33.6 s 
340 6 0 70 9 0 
N N 
s -34.4 s 
360 7 0 80 8 0 
N N 
s -35.0 s 
s 16 Feb. 12 0 84 8 0 -30.9 
N N -21.2 
20 10 0 s -19.9 
s 90 8 0 
25 10 0 N 
N s 
s 95 8 0 
30 10 0 N 
N s 
s 100 8 0 
35 10 0 N 
N s 
s 
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Station. Date Snow 
<5180 ( 01o O) No. 
s 105 Feb. 8 0 
N 
s 
110 7 0 
s 
115 7 0 
N 
s 
122 7 0 -39.2 
N -24.4 
s -25.7 
z 10 7 0 
N 
s 
20 7 0 
N 
s 
30 7 0 
N 
s 
50 6 0 
s 
70 6 0 
N 
s 
80 6 0 
N 
s 
88 6 N 
s 
110 6 N 
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